
JOURNAL OF CLINICAL MICROBIOLOGY,
0095-1137/98/$04.0010

Jan. 1998, p. 325–326 Vol. 36, No. 1

Copyright © 1998, American Society for Microbiology

Recurrent Septicemia in an Immunocompromised Patient
Due to Probiotic Strains of Bacillus subtilis

Bacillus subtilis is a gram-positive, aerobic, spore-forming
soil bacterium ubiquitous in the environment. The beneficial
effects of B. subtilis spores on the balance of the intestinal
microflora is the rationale for its general use as a probiotic
preparation in the treatment or prevention of intestinal disor-
ders. B. subtilis spores are available in Italy as a pharmaceutical
preparation for oral use. Each dose contains a mixture of 109

spores of four distinct antibiotic-resistant derivatives of ATCC
9799 (Enterogermina; distributed by Sanofi Winthrop, Milan,
Italy) (1, 4) per vial. The pathogenic potential of B. subtilis is
generally described as low or absent (2). Data on the general
importance of infections due to B. subtilis are incomplete, since
it is a general practice of most microbiological laboratories to
discard these strains or to report them as contaminants. Also,
in the cause-of-death statistics of the World Health Organiza-
tion no data on B. subtilis infections are present since, even if
reported, they would be “invisible” at the international com-
parative level due to the coding used for classification of death
causes (2a). In the literature, only a few cases of infections due
to B. subtilis are reported (3, 6–8, 10) and only one retrospec-
tive study describes the isolation of antibiotic-resistant strains
of B. subtilis (6).

The subject of our report is a 73-year-old male with chronic
lymphocytic leukemia (leukocyte count, 46,000/mmc with 4%
segmented forms, 92% lymphocytes, and 4% monocytes) who
was admitted to the hospital because of high fever (40°C),
mental confusion, and diarrhea (through the period of hospi-
talization, the patient had no central line in place). Prehospi-
talization treatment (over a month) with B. subtilis spores
(Enterogermina) (EG) was discontinued upon the patient’s
admission to the hospital. On physical examination, the patient
showed hepatosplenomegaly and multiple pulmonary thicken-
ings were visible on the chest X ray. He had sluggish mentation
and speech but no focal neurological deficits. Blood cultures
performed in triplicate (on day 1) were positive for B. subtilis.
Treatment with imipenem (days 1 to 16) apparently resolved
the infectious episode, although mild fever persisted, possibly
due to the lymphoproliferative disorder. After 2 weeks of hos-
pitalization, the patient presented again with a high fever and
mental confusion. Blood cultures were repeated (days 16 and
19), and B. subtilis was present in both cultures. Combined
antibiotic therapy (ceftazidime, amikacin, and vancomycin, to
all of which both strains were susceptible) was started, together
with intravenously administered immunoglobulins, and the fe-
ver rapidly declined. Nevertheless, the patient showed progres-
sive deterioration of his mental condition, still without focal
neurological signs. At this stage, lymphoid cells were detected
in the cerebrospinal fluid (cerebrospinal fluid was not cul-
tured), and the patient died within a few days (day 25), prob-
ably due to central nervous system involvement.

The B. subtilis strains isolated during fever episodes on days
1 and 19 showed resistance to penicillin, erythromycin, ri-
fampin, and novobiocin. The isolate from the blood culture on
day 16 differed, being susceptible to rifampin and novobiocin
and resistant to chloramphenicol. Due to the unusual pattern
of resistance to antimicrobial agents (5), the three isolates
were compared to the B. subtilis strains isolated from EG.
Strains isolated on days 1 and 19 showed an antibiotic resis-

tance profile identical to that of the rifampin- and novobiocin-
resistant EG isolate (EG-RN), while the strain isolated at day
16 showed a resistance profile identical to that of the chlor-
amphenicol-resistant EG strain (EG-CM). Strain typing by
antibiogram was confirmed by two other lines of evidence.
Biochemical profiles (API 50CH and API 20E; bioMérieux)
distinguished the rifampin- and novobiocin-resistant clinical
isolate and the EG-RN strain (gelatinase negative) from the
chloramphenicol-resistant clinical isolate and the EG-CM
strain (gelatinase positive). The randomly amplified polymor-
phic DNA technique (9) clearly confirmed the clonal differ-
ence, evidencing distinctive DNA amplification patterns for
the chloramphenicol-resistant strains and for the rifampin- and
novobiocin-resistant strains (Fig. 1).

The described recovery of two different Bacillus strains from
the same probiotic preparation in distinct septicemic episodes
is indicative both of the severe immunodeficiency of the pa-
tient and of a persistence of the microorganism in the intestinal
tract, a property already described for strain EG-RN (4). This
report, as does a report describing typing of strains by antibio-
gram only (6), documents the high risk to which severely im-
munocompromised patients can be exposed when treated with
pharmaceutical products based on live microorganisms. We
conclude that, even if the septicemia due to the probiotic
strains of B. subtilis could not be related directly to the pa-
tient’s death, high numbers of viable microorganisms (espe-
cially if polyantibiotic resistant) should not be given to any
patient with severe immunodeficiency.

FIG. 1. Ethidium bromide-stained agarose gel of randomly amplified frag-
ments of B. subtilis chromosomal DNA. Amplification was performed with primer
GTTTCCGCCC as described in reference 9. Lane 1, rifampin- and novobiocin-
resistant clinical isolate; lane 2, EG-RN strain; lane 3, chloramphenicol-resistant
clinical isolate; lane 4, EG-CM strain; lane 5, B. subtilis ATCC 6633; lane 6, B.
subtilis reference strain Marburg; lane 7, molecular weight standard (phage
FX174 cut with restriction enzyme HaeIII).
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